The inter-Landau level transitions observed in far-infrared transmission experiments on few-layer graphene samples show a behaviour characteristic of the linear dispersion expected in graphene. This behaviour persists in relatively thick samples, and is qualitatively different from that of thin samples of bulk graphite.
The interest in two-dimensional graphite is fuelled by its particular band structure and ensuing dispersion relation for electrons, leading to numerous differences with respect to "conventional" two-dimensional electron gases (2DEG). Single graphite layers (graphene) have long been used as a starting point in band structure calculations of bulk graphite [1, 2, 3] and, more recently, carbon nanotubes [4] . The band structure of a single graphene sheet is considered to be composed of cones located at two inequivalent Brillouin zone corners at which the conduction and valence bands merge. In the vicinity of these points the electron energy depends linearly on its momentum, which implies that free charge carriers in graphene are governed not by Schrödinger's equation, but rather by Dirac's relativistic equation for zero rest mass particles, with an effective velocityc, which replaces the speed of light [5, 6] .
The recent appearance of ultrathin graphite layers (few-layer graphene, FLG), obtained by epitaxial [7, 8, 9] and exfoliation techniques [10] , followed by single graphene and its unusual sequence of quantum Hall states [11, 12] has re-ignited this interest. The prospects of studying quantum electrodynamics 
Relative transmission in solid state experiments on the one hand and the possibility of future applications in carbon-based electronics on the other are currently driving a considerable research effort. The majority of the published literature remains theoretical; the extremely small lateral dimensions (≈ 10µm) of the graphene flakes used in the above-mentioned transport experiments makes them difficult objects for experimental studies. Moreover, due to the somewhat hit-and-miss character of the exfoliation method, as well as the inherent difficulty of obtaining large numbers of samples, it appears to be an unlikely candidate for possible applications. Epitaxial methods on the other hand offer the opportunity of obtaining relatively large, high quality two-dimensional graphite [13] .
In the following, we present optical measurements of the characteristic dispersion relation of FLG, confirming directly its linear ("relativistic") character.
A number of epitaxial graphene samples have been studied by means of farinfrared magnetotransmission measurements. The samples were about 4 × 4 mm 2 in area, grown by sublimating SiC substrates at high temperatures [9, 13] . The experimental details and part of the results have been described elsewhere [14] .
A representative transmission spectrum of a three-graphene-layer sample is shown in Fig. 1 for a weak magnetic field of 0.4 T. When the magnetic field is increased, all the features visible in this figure are displaced towards higher energies. Furthermore, their strength increases [14] and more features become visible at higher energies. The positions of the features observed for the sample containing 3 graphene layers are plotted versus the square root of the magnetic field in Fig. 2 . It may be seen that the resonant energies observed evolve proportionally to the square root of the magnetic field. The oscillator strength Line Slope in units ofc √ 2e Transition Table 1 Observed lines and their assignments of the transition labelled B in Fig 1 has also been shown [14] to increase linearly with the square root of the magnetic field.
These results are, in a first approximation, in excellent agreement with predictions arising from a simple single-particle model of non-interacting massless Dirac fermions.
Using appropriate graphene wavefunctions [4] and the Hamiltonian commonly used to describe electrons in a single graphene layer, it is fairly straightforward to work out the optical selection rules [15] . It may then be shown that the allowed transitions are L n → L m such that |m| = |n| − 1 for the "+" circular polarisation and |m| = |n| + 1 in the "-" circular polarisation. For unpolarised radiation, used in the current experiment, the allowed transitions are simply those between states n, m such that |m| = |n| ± 1. The Landau level energies are obtained as
wherec is the effective velocity of the Dirac fermions, B is the magnetic field and n = 0, ±1, ±2 ... is the Landau level index (the electron and hole levels being identical). The energies of the allowed optical transitions may then be concisely written as
The positions of the transitions shown in Fig. 2 are summarised in Table 1 .
It should be stressed that all the positions of all the observed lines are described by a single fitting parameter -the effective light velocityc. We should add, for the sake of completeness, that the present experiment, using unpolarised light, does not distinguish between electrons and holes, which are expected to be identical in terms of the effective mass and dispersion relation. Thus, transition A, attributed to the L 1 → L 2 process, could also be due to the corresponding L −2 → L −1 one. While a p-type character appears to be unlikely, it cannot be ruled out on the basis of the experiment in question.
The striking agreement of the experimental data obtained using several layers of graphene with expectations for a single layer is surprising, given that calculations suggest a completely different behaviour already for a graphene bilayer [17] . On the other hand, it has long been known that particles with a linear dispersion exist in bulk graphite as well -a minority pocket of carriers in the vicinity of the H point of the Brillouin zone were shown to give rise to electronic transitions following a square root dependence on the magnetic field [18] . The question therefore is posed: at what point, if at all, does epitaxial FLG become bulk graphite?
Early work on epitaxial graphene [7] suggested that the process of baking SiC substrates led to a single graphene layer floating above a graphite layer. More recent calculations [22] suggest that the first carbon layer on top of an SiC substrate has an electronic structure different from that of graphene, and acts as a buffer, allowing subsequent layers to behave like graphene. A strong dependence of the electronic structure of FLG on the type of stacking has also been suggested [23] . The common Bernal, or AB, stacking found for example in HOPG graphite is usually assumed for all FLG structures as well; this is not necessarily the case. Also, let us note that the HOPG interlayer distance of 3.354Å may not be the correct value for epitaxial graphene.
In order to elucidate the effect of multiplying layers on the transmission spectrum, samples of varying thickness were studied and compared with a layer of HOPG obtained by exfoliation. The details of this study shall be presented elsewhere [19] ; for the time being let us note the qualitative differences in the spectra, shown in Fig. 3 . Four spectra are shown, at a magnetic field of 4T: for sample consisting of 3, 9 and 60 layers of graphene on SiC, and for the HOPG sample. The dominant feature in the epitaxial samples is always the
we can see that it grows stronger as the number of layers is increased, and is several times stronger for the sample containing 60 layers. In this sample one can also see the appearance of other features at lower energies, which were absent in the thinner samples, and which appear to correspond to bulk-like features visible in the lowest (HOPG) trace in the figure. On the other hand, the L 0 → L 1 (L −1 → L 0 ) transition, which has a square root dispersion even in the 60 layer sample, is absent from the HOPG spectrum.
The observed persistence of the Dirac fermion-like behaviour of the carriers in epitaxial FLG up to relatively thick ( 19 nm) structures appears to suggest that the structure of this material is in fact different from that of bulk HOPG. The simplest explanation would be a far weaker interaction between adjacent graphene layers, leading to a sequence of graphene layers instead of bulk, or even multilayer, graphene. More studies are necessary to elucidate this question.
